Abstract: Education for Sustainable Development (ESD) had become a priority in many school systems. Geography has a tradition of investigating human-environment interactions and geography education is vital to make sense of sustainable development (SD). In this paper, the authors aimed to contribute to the implementation of ESD and SD in middle school geography, in The People's Republic of China. This research employed a series of methods to analyze the content in (SD) in middle school geography standards and textbooks. The research surveyed geography teachers (n = 237) and assessed geography students (n = 246). Results exemplified both positive and negative conclusions from the data. Primarily, the findings suggested that geography education was important to ESD implementation, although the requirements for SD are low in the selected middle schools. The SD content was reflected clearly in the content standards and textbooks, but it was not evenly distributed in geography education. Many geography teachers in China have ample geography and interdisciplinary knowledge and they can use textbooks and other teaching methods to teach SD. The students' performance, in a sample of four key schools, was considered "OK", however there was still room for improvement. Most students were familiar with people, resources, environmental problems, and climate change, however, most were unable to grasp the factual knowledge about SD, such as international events and documents, latest predicted data, and research on global warming, as well as the indicators used in the specific SD assessment. Suggestions include providing students with more practical activities and a chance to do hands-on experiments, as well as building student organizations and clubs, improve Teachers' knowledge, and understanding through teacher training program and build a platform for communicating ideas of SD through modern communication technology. Ideas of SD should be integrated into students' daily life.
Introduction
China, as the world's most populous state, has achieved steady and rapid economic development. From an educational standpoint, the nation is currently faced with a series of major challenges that have To gain a holistic view of the distribution of ideas regarding SD in geography education in middle school, the authors employed content analysis. Ten categories of SD were designed to analyze the standards and textbooks. The ten categories of SD were designed according to the "Lucerne Declaration on geography education for sustainable development" [34] . The ten categorizes were (1) place in standard and textbooks; (2) fundamental ideals; (3) international documents; (4) instruments of interstate regulation; (5) indicators; (6) fundamental issues; (7) theoretical knowledge; (8) empirical knowledge; (9) aspects of education; and (10) methods and approaches on geographical education for sustainable development (See Appendix A).
In each category, the authors listed aspects of SD and ESD that were reflected within the instruction of middle school geography students. For example, fundamental issues (Category #6) had twenty aspects (Figure 1) . Phase2-Survey of geography teachers using questionnaire and interview data
The questionnaire employed a standardized format designed to gather information about the opinions and behaviors of individuals [35] . For example, participants were asked to state their extent of agreement using a 4-point Liker-type scale, ranging from 1 (strongly disagree) to 4 (strongly agree). The questionnaire gathered information regarding teachers' backgrounds, teachers understanding of standards and textbooks, teaching methods, and teaching suggestions.
A pilot study employing a sample of 10 teachers, was used to ensure clarity in the readability of the survey questions and employ face validity to the research instrument [36] . Comments and feedback from the participants led to modifications of the wording within the questionnaire. The modification and rewording decreased the questions from 22 to 19 items. This was done to simplify the process for the teachers (Appendix B).
The research employed an online survey of geography teachers in 29 provinces through an online network platform called a QQ Group. QQ is a social networking software that is primarily used in China. The software can be compared to "Skype" in its practical function. QQ Group, one of its services, was designed to connect users with similar research interests. It provided a platform for professionals with similar interests to collaborate ideas. Data were collected in the QQ Group by means of a questionnaire.
When an individual teacher completed the questionnaire, the QQ Group provided the necessary communication platform needed to keep the data organized and the communication circulating. The authors collected data from 237 geography teachers (n = 237). Most teachers had more than six years teaching experience and had earned a bachelor's degree in geography or a similar discipline. Finally, the authors primarily employed descriptive analysis for the data statistics.
Phase3-testing the sustainable development capability of students in four middle schools The research tested students through a 25 item questionnaire, which included 24-short answer questions and 1 multiple-choice question. Each item was given a score from 1 to 6. The total score, of all 25 items, was 100. The items consisted of five sections (Appendix C), which were originally developed by Olga Khlebosolova [37] . The test was mailed to the geography teachers. The teachers then got approval from the School and Parent Councils. The teachers then surveyed the students in the classroom, and finally returned the questionnaires.
The average age of the participants was 16, and students ranged in age from 14 to 19-years-old. The student population sample contained slightly more girls (62.6%) than boys (37.4%). Therefore, incomplete surveys were not removed from the data set. This method was useful for the reflection of the holistic levels of students' understanding of SD. Based on the test results, the authors divided the scores into four categorical levels, 0-17, 18-50, 51-80, and 81-100. For example, the students who scored more than 18 earned a passing score, those who scored higher than 81 were considered very good. The authors then employed a difficulty and discrimination analysis using Excel 2013 and SPSS 23. The difficulty analysis reflected the degree of difficulty within each item on the test. The following formula was employed in the research:
In this formula, P represented the difficulty index. X represented the average score of each individual item on the questionnaire and W represented the full marks. The higher the P value, the less difficult the item was.
The discrimination index served as a test for validity. For each test item, the method of calculation was the Pearson Correlation, and SPSS 23 was used for the calculation of the analysis.
The discrimination index can be explained as follows; if the value of discrimination index is more than 0.4, this indicated the discernment of that item was very good. If the value was between 0.3-0.39, this illustrated that the discernment of the item was good. If the value was between 0.2-0.29, this indicated that the discernment of item was OK, but the item needed modification. If the value was less than 0.19, this indicated that the discernment of the item was bad and should be deleted.
All procedures performed in this research involved human participants. This research was in accordance with the ethical standards of East China Normal University. In addition, this research complies with the 1964 Helsinki declaration and its later amendments and comparable ethical standards.
Findings

Sustainable Development of Geography Standards and Textbooks
In this section, the authors present the findings in terms of categories (Appendix A) and content analysis. SD was clearly reflected in the content of the geography standards for middle schools. In China, geography standards are a source for guidance in the compiled textbooks of geography teaching, learning, and evaluation. In the 33-page geography standards for middle schools, there are nearly 60 sentences of content standards related to SD.
The content regarding SD were not evenly distributed within the geography standards. As you can see from Figure 2 , different lines indicated the sum of the standards regarding SD within each topic. The content standards for China followed a grade-to-grade progression with 100 specific geographic content standards being addressed in middle schools [1, 38] ." The content analysis findings related to SD for the geography standards were summarized in Figure 2 , "understand the region" and "natural environment and resources" This included more than the five content standards related to SD. For example, "regional development" and "environment and development" had four standards regarding SD. However, there were no content standards related to SD in "land and ocean", "areal differentiation", or "location and distribution". In China, the textbooks are nearly identical to the standards. This is especially true for the first semester textbooks in Grade 7 and Grade 8. The other two textbooks are World Geography and Geography of China. These textbooks investigated several regions in China to meet the requirement of "Understand the Region" in geography standards.
Content standards were closely related to SD in four geography textbooks, however there was more SD content in Grade 8, then on Grade 7. From the topic of global scale, ESD content in geography was mainly elaborated in Sub-Saharan Africa, Brazil, India, Southeast Asia, and Australia. From the sub-region perspective, ESD in geography was focused on ecological and environmental regions; such as the Leoss plateau, in Sanjiangyuan.
SD is one of the objectives within geography education. In the standards, the Ministry of Education of the People's Republic of China, reported that "knowing the environment and developmental issues, enhanced patriotic emotion, developed preliminarily global consciousness and ideas of SD and was part of the general education objectives [38] ." SD in Geography mainly focused on issues of environment and development, highlighted the process of geographical thinking and solutions to geographic questions, and cultivated the scientific development view of the man-earth relationship. There were many key ideas of SD mentioned in the textbooks and the standards. These included cherish and save physical resources, the concept of adopting measures suiting local conditions, harmonious world and harmony between man and earth, Ecological civilization, and scientific development.
In categories 3, 4, 5, 7, and 10 the content regarding theoretical knowledge, international documents, instruments of interstate regulation, indicators, and methods and approach of SD were all inadequate. For example, the content did not address theoretical knowledge, doctrines or theories, regularities, or hypotheses within these geography textbooks. Only brief mention of a few related SD concepts were found; these included such topics as tree planting and grass growing, returning arable land into forest, social and economic development, returning farmland to lake, ecological benefits, environmental benefits, and economic benefits. Furthermore, there were many international documents about SD that were not found in the geography textbooks. These textbooks only mentioned a Convention Concerning the Protection of the World Cultural and Natural Heritage (1972); a convention While cartographical methods, statistical methods, comparative, and geographic methods were used to present SD, geographical modeling and forecasting, geospatial technologies, environmental approaches, and interdisciplinary approaches were not mentioned in the textbooks.
For categories 6, 8, and 9, the content about SD in geography education is still in need of revision, although the fundamental, empirical knowledge, and aspects of education, have illustrated many positive characteristics. The textbooks used facts, figures, and examples of several countries to illustrate empirical knowledge. Many aspects of education were important for geography as well as SD, such as risks and prevention. Furthermore, nearly all the fundamental issues, found in standard 6 (Figure 1) , were integrated into geography textbooks. This is true, except for poverty eradication, food security, employment, decent work, social protection and chemical substance education.
In a deeper analysis, the authors identified additional thought-provoking findings as well. The following thought-provoking findings are described below:
First, the requirements of SD are low for middle school students in China. In most cases, the content that is associated with SD was brief. For example, the standards stated the importance of illustrating the experience and lessons of a country's natural resource development and environmental protection [38] .
Second, through analysis of textbook pages which had SD content, the authors found 26 themes regarding SD. Figure 3 illustrated the SD content regarding agriculture, water resources, inequality, and cooperation. For example, the content regarding agriculture included agriculture development according to the local conditions, as well as employing science and technology. The content that related to inequality and cooperation included developmental differences as well as inequality between developing and developed countries. While cartographical methods, statistical methods, comparative, and geographic methods were used to present SD, geographical modeling and forecasting, geospatial technologies, environmental approaches, and interdisciplinary approaches were not mentioned in the textbooks.
For categories 6, 8, and 9, the content about SD in geography education is still in need of revision, although the fundamental, empirical knowledge, and aspects of education, have illustrated many positive characteristics. The textbooks used facts, figures, and examples of several countries to illustrate empirical knowledge. Many aspects of education were important for geography as well as SD, such as risks and prevention. Furthermore, nearly all the fundamental issues, found in standard 6 (Figure 1 ), were integrated into geography textbooks. This is true, except for poverty eradication, food security, employment, decent work, social protection and chemical substance education.
Second, through analysis of textbook pages which had SD content, the authors found 26 themes regarding SD. Figure 3 illustrated the SD content regarding agriculture, water resources, inequality, and cooperation. For example, the content regarding agriculture included agriculture development according to the local conditions, as well as employing science and technology. The content that related to inequality and cooperation included developmental differences as well as inequality between developing and developed countries. In addition, some topics, such as Management and Protection of the Yangtze River, the Yellow River, natural resources, land resources, exploitation and protection of tropical rain forests, wetlands, population problems (India, China), earthquake warnings and prevention (Japan and China), drought, and gas (west-east gas pipeline) were given more attention within the textbooks.
Third, most textbook content related to SD was presented as an activity or reading material. For example, regarding the mining industry in Australia, the text implied that "Australians pay more In addition, some topics, such as Management and Protection of the Yangtze River, the Yellow River, natural resources, land resources, exploitation and protection of tropical rain forests, wetlands, Sustainability 2018, 10, 3896 8 of 27 population problems (India, China), earthquake warnings and prevention (Japan and China), drought, and gas (west-east gas pipeline) were given more attention within the textbooks.
Third, most textbook content related to SD was presented as an activity or reading material. For example, regarding the mining industry in Australia, the text implied that "Australians pay more attention to environmental protection during mining, and this shift towards ESD has formed a culture of the human-environment integrated relationship" in the reading material of textbook [39] . The activity content was not simply narrated with factual information. The textbooks provided numerous ways to teach SD, such as role playing, seminars, giving speeches, etc. For example, when examining Southeast Asia, the textbook provided the activity "organize the seminar based on the topic of protecting the orangutans and eating less instant noodles" [40] .
The textbooks presented the activity regarding land resources as follows. This interesting activity (Tables 1 and 2 ) was used to cultivate students' awareness of SD by role playing. "prescription": 1. excessive deforestation 2. Deforest and reclamation 3. Serious soil erosion Table 2 . The prescription for Construction land.
"Construction Land" Clinic
"diagnose":
"prescription": 1. pell-mell development 2. extensive management Understand our national land policy [41] . Basic national policies offered suggestions to rational utilization and protection of land combined with national conditions clarifies understanding within SD.
"land specialist clinic"
If you are a "land doctor", please make a "effective prescription" for land.
"The planning of land expert"
If you are a "land planner", you are to implement measures of reasonable utilization and protection against land that is difficult to use, such as desserts and high mountains.
Dessert and Gobi, Snow Mountain ________________ ___________________ Cold dessert Rocky Mountains ________________ ___________________ 3. "Land day propaganda" 25 June is the day of "land conduct propaganda" in China. If you are a volunteer, please find the topic of this year and advertise to the public around you.
Teachers' Viewpoint and Student's Sustainable Development Capability
Teacher opinions were one of the aspects of SD in the standards, programs, textbooks, and methodical recommendations. First, the findings suggested that most geography teachers surveyed had ample knowledge and ability to teach SD. Eighty-seven percent of the geography Sustainability 2018, 10, 3896 9 of 27 teachers who participated in the research, believed that the geography standards explicitly stated the SD content. Only about one and a half percent of the teachers did not explicitly identify the content regarding SD. This was true with both the standards and in textbooks. Ninety-eight percent of geography teachers who participated in the research believed that students developed ideas of SD when they were involved in preparing SD lessons. Ninety-four percent of teachers, who participated in this research, could apply interdisciplinary knowledge required to implement SD standards into their curriculum.
Second, the geography teachers used the activities and reading material in the textbooks, and extended the content based on the standards. Teachers' experience was found to be very important. An experienced teacher could help students better articulate the concept of SD. While eighteen percent of geography teachers never used the activities and reading material, due to limited class time, half of the participants often completed the activities based in the textbooks. As illustrated in Figure 4 , more than half of the geography teachers, who participated in the research, choose content in the textbook that involved talking with students. Second, the geography teachers used the activities and reading material in the textbooks, and extended the content based on the standards. Teachers' experience was found to be very important. An experienced teacher could help students better articulate the concept of SD. While eighteen percent of geography teachers never used the activities and reading material, due to limited class time, half of the participants often completed the activities based in the textbooks. As illustrated in Figure 4 , more than half of the geography teachers, who participated in the research, choose content in the textbook that involved talking with students. Third, teachers with more than 10 years' experience were able to organize freely and teach the required content ( Figure 5 ). These teachers didn't, completely follow the textbooks and standards, but they were able to explain the key content at length to their students. This was accomplished through choice and the implementation of their own unique teaching styles. It was also discovered that only about four percent of the participants completely followed the standards and textbooks when teaching SD. Third, teachers with more than 10 years' experience were able to organize freely and teach the required content ( Figure 5 ). These teachers didn't, completely follow the textbooks and standards, but they were able to explain the key content at length to their students. This was accomplished through choice and the implementation of their own unique teaching styles. It was also discovered that only about four percent of the participants completely followed the standards and textbooks when teaching SD.
Finally, as is shown in Figure 5 , the research found that there may be a correlation between teaching ability for SD and teaching age. Among the groups of student's ages 6-10 and 11-20, were more than twenty teaching groups. The teaching ability increased with years of experience. However, the authors were unable to determine why there was such a high proportion in the 0-5 teaching age group. In the interviews, the authors also concluded that many new geography teachers were able to use multi-media and website resources. They wanted to teach everything about every topic, however this rarely led to positive student results. Therefore, young teachers were able to understand student' learning levels. For example, one questions was; which knowledge should be supplemented when teaching new courses?
Teaching methods and case studies were the most popular method in implementing SD. As the analysis of Question 15 (Appendix B) illustrated, geography teachers adopted various methods for this implementation. In the interviews, some teachers said they organized student debating contests or presented videos related to SD, and then let the students narrate and talk about their experience. required content ( Figure 5 ). These teachers didn't, completely follow the textbooks and standards, but they were able to explain the key content at length to their students. This was accomplished through choice and the implementation of their own unique teaching styles. It was also discovered that only about four percent of the participants completely followed the standards and textbooks when teaching SD. Finally, as is shown in Figure 5 , the research found that there may be a correlation between teaching ability for SD and teaching age. Among the groups of student's ages 6-10 and 11-20, were more than twenty teaching groups. The teaching ability increased with years of experience. There remain challenges for SD in geography. For example, formalism in the implementation of SD in geography teaching and lack of systematic SD knowledge by teachers, were issues that still need to be addressed. Many challenges were seen in the questionnaire and in the interviews. For example, Participant 20 said "teaching resources are not enough, and content about SD is unclear, the students are not interested in old material"; Participant 217 said" Learning and life is out of touch, while talking about sustainable lifestyle, students still use disposable chopsticks."
Finally, the survey item of "studying new and effective ideas of SD" was shown to be the most effective way to improve teachers' teaching abilities. Nearly thirty percent of the participants ( Figure 6 ) selected this option. Twenty-nine percent of participants illustrated that geographic information technology and other information communication technology was also an important way to improve teaching ability about SD. In addition, the research found that teacher education and peer communication were also considered effective. There were also other suggestions, for example, geography teachers should increase their study efforts regarding the curriculum standards and textbooks. The teachers should contribute more effort when presenting material regarding SD and interdisciplinary SD teaching. However, the authors were unable to determine why there was such a high proportion in the 0-5 teaching age group. In the interviews, the authors also concluded that many new geography teachers were able to use multi-media and website resources. They wanted to teach everything about every topic, however this rarely led to positive student results. Therefore, young teachers were able to understand student' learning levels. For example, one questions was; which knowledge should be supplemented when teaching new courses? Teaching methods and case studies were the most popular method in implementing SD. As the analysis of Question 15 (Appendix B) illustrated, geography teachers adopted various methods for this implementation. In the interviews, some teachers said they organized student debating contests or presented videos related to SD, and then let the students narrate and talk about their experience.
There remain challenges for SD in geography. For example, formalism in the implementation of SD in geography teaching and lack of systematic SD knowledge by teachers, were issues that still need to be addressed. Many challenges were seen in the questionnaire and in the interviews. For example, Participant 20 said "teaching resources are not enough, and content about SD is unclear, the students are not interested in old material"; Participant 217 said" Learning and life is out of touch, while talking about sustainable lifestyle, students still use disposable chopsticks."
Finally, the survey item of "studying new and effective ideas of SD" was shown to be the most effective way to improve teachers' teaching abilities. Nearly thirty percent of the participants ( Figure 6 ) selected this option. Twenty-nine percent of participants illustrated that geographic information technology and other information communication technology was also an important way to improve teaching ability about SD. In addition, the research found that teacher education and peer communication were also considered effective. There were also other suggestions, for example, geography teachers should increase their study efforts regarding the curriculum standards and textbooks. The teachers should contribute more effort when presenting material regarding SD and interdisciplinary SD teaching. 
Students' Sustainable Development Capability in the Middle School
The test results illustrated student's performance as currently being "OK." The results also illustrated that students did have a basic conception of SD, however there was still room for improvement. Eighty-three percent of the respondents earned a passing score, twenty-eight percent of which were considered "good." The highest score was 74, and the lowest score was 0. The 
The test results illustrated student's performance as currently being "OK." The results also illustrated that students did have a basic conception of SD, however there was still room for improvement. Eighty-three percent of the respondents earned a passing score, twenty-eight percent of which were considered "good." The highest score was 74, and the lowest score was 0. The difficulty index of the test was 0.38; which meant that the examination was not easy for the students.
The discrimination index of most items were more than 0.4. This means the discernment of questions were very good (Appendix D). However, Item 1.1 and Item 2.4 were lower than 0.2 (Table 3) , therefore, the discernment of these questions was not considered good. One potential reason for these lower scores may be related to the inability to sort the instability factors that influence SD (Item 1.1 in Figure 7) . In Item 2.4, the difficulty index may be higher than it should be (Item 2.4 in Figure 7 ). Most students did not know the exact temperature rise or the sea-level rise caused by climate change at the end of 21 Century. therefore, the discernment of these questions was not considered good. One potential reason for these lower scores may be related to the inability to sort the instability factors that influence SD (Item 1.1 in Figure 7 ). In Item 2.4, the difficulty index may be higher than it should be (Item 2.4 in Figure 7 ). Most students did not know the exact temperature rise or the sea-level rise caused by climate change at the end of 21 Century. Many students hold the misconception that global warming is the primary cause for all global change. Essentially, students could not understand the impact of several factors regarding the world's instability. For example, in Item 1.1, about five percent of the students were able to sort the factors correctly. Around nineteen-percent of the students knew that both natural and anthropogenic catastrophes were the most important factors that affected the world's instability.
First more than eighty percent of students correctly identified an SD indictor and listed the SD problems from local to global in terms of scale (Item 3.1, 4.1, and 4.2 in Figure 7) . However, only slightly more than half of the students could explain the global problem more clearly (Item 4.4 in Figure 7 ). While most of the students could not fully and reasonably explain the problem, some students gave more interesting answers in Item 4.4. Item 4.4 states: Give a short description of a global problem using the following questions: (1) What are the basic causes? (2) Is it typical of your country? (3) Can it be solved and how? (Both locally and globally) For example:
Participant 65: "(1) Issues 17, save forest; this is caused by the pursuit of economic growth, and deforestation; (2) This is a typical problem in China; (3) From the perspective of the world, the United Nations should formulate laws and regulations to restrain countries from over foresting. In addition, our country should make laws and regulations and strictly supervise the implementation of these laws and regulations." Many students hold the misconception that global warming is the primary cause for all global change. Essentially, students could not understand the impact of several factors regarding the world's instability. For example, in Item 1.1, about five percent of the students were able to sort the factors correctly. Around nineteen-percent of the students knew that both natural and anthropogenic catastrophes were the most important factors that affected the world's instability.
Participant 65: "(1) Issues 17, save forest; this is caused by the pursuit of economic growth, and deforestation; (2) This is a typical problem in China; (3) From the perspective of the world, the United Nations should formulate laws and regulations to restrain countries from over foresting. In addition, our country should make laws and regulations and strictly supervise the implementation of these laws and regulations." Second, most students were familiar with people, resources, environmental problems, and climate change, however many of the participants could still benefit from improvement in their knowledge of SD. In the test, more than half of the students answered correctly for Items 1.2, 1.3, and 2.2, 2.5 (see Figure 7) . Item 1.2 is about population, and most students were able to provide the correct answer ("uneven distribution of wealth inside the country, poverty"). Many of the students were able to write "overpopulation and/or migration." In addition, many of the students were able to supplement other correct answers such as "population growth, low population quality, gender ratio imbalance, and aging." According to Item 2.2 and Item 2.5, students believed that climate change could cause a lot of problems. For example, Participant 162 reported: "the change of grain output may be the cause for food shortage. As well as a lot of climate refugees seeking shelter from EI Nino and extreme weather events. However, when asked about the causes of climate change, most of students were only able to identify two factors. One individual indicated: increasing amounts of greenhouse gases and deforestation. None of the students answered with the following statement: "increasing the amount of atmospheric aerosols;" This could be due to the fact that the standards and textbooks did not address these issues.
Some students had a dialectical view on the relationship between social economic development and ecological environment (Item 4.5). For example, Participant 88 reported: "the initial development of the social economy depends on nature. After industrialization, economic development, has caused more and more ecological problems. The development of world politics affects the development of economy." Third, most students were unable to grasp the factual knowledge about SD, such as international events and documents, and the examples of indicators used to assess additional aspects of SD. As shown in Figure 7 , the difficulty index of Item 3.4 and 2.1 was less than ten-percent. This inferred that less than ten participants in one hundred, indicated the correct answers for these items. Item 3.4 describes the example of SD indicators, which is the lowest score in the questionnaire, having an average score of 0.21 (Table 4 ). The total score is 5. While the students scored highest in Item 3.1 (identify the main SD indicator), most of the students left Item 3.4 blank. Perhaps the students did not know the specific indicators (coefficients, indexes) to assess SD. Some of the students simply used words to explain the various indicators or they provided a vague answer; such as Engel coefficient, CPI, Green GDP, and ecological footprint. For Item 2.1, there were 213 student participants that knew nothing of the international documents regarding SD (published in 1992, 2002, and 2012). Several students were able to write other documents, such as Kyoto Protocol and Copenhagen Accord. It should be noted that none of students were able to complete all the information correctly. 
Discussion
UNESCO defines Education for Sustainable Development (ESD) "as means of addressing present and future worldwide challenges by creating sustainable and resilient societies. ESD content and approaches have been applied throughout the tertiary curriculum but one area that lags is English as a Foreign Language (EFL)." [42] This research has addressed the missed opportunity in countries like China, where students in higher education have limited exposure to environmental topics. This research has aimed to contribute to the broader understanding of themes and patterns within the standards and textbooks used in Chinese middle schools.
As mentioned above, ideas of SD were identified in geography standards and textbooks, however the implementation was not optimal. This is primarily because geography has not paid enough attention to the subject areas of the high school entrance exams. The research illustrated the importance for students to understand the significance of SD. Furthermore, the content regarding SD were not specific. This made teachers and students think abstractly, however they rarely talked about it. In the authors' opinion, geography standards, and geography textbooks should pay more attention to SD issues. A geography teacher should expand their knowledge about SD for a deeper level of teaching and learning.
The authors' have identified several suggestions to improve the quality of SD in geography education.
First, in the lead author's opinion, the most appropriate content and the most appropriate resources of SD were not integrated well into the geography curriculum. Many global and/or local problems could be better guided from geographic perspectives. For example: "Where is it? What is it like? Why is it there? How did it happen? What impact does it have? How should it be managed for the mutual benefit of humanity and the natural environment?" [43] . Per reports and documents in China and other countries, we can update the content about SD. This is especially true in terms of multimedia resources, which were highly supported by teachers within the survey. In addition, it may be a good idea to develop a school-based curriculum about SD, which would complement the standards and textbooks. This informational knowledge can be added into the man-nature's short history about SD, which is meaningful. Additionally, independent chapters about SD can be developed in the geography textbooks.
Second, many teachers in the survey believed that the best way of teaching was to provide students with more practical activities and a chance to participate in hands-on experiments, as well as building student organizations and clubs. For example, teacher (X) said "Students can get close to nature, experience life and develop new ideas of SD, or, teachers can collaborate with other teachers to organize visits to a museum. Collaboration can lead to increased value in field-work learning. By participating in these practice activities, students were able to realize that human beings are not the masters of nature but are simply a part of nature. Humans should not only learn to respect nature and reverence for life, but also should have morality and responsibility of protecting and improving the environment.
Third, develop SD training programs for geography teachers. Every geography teachers' knowledge and understanding were immensely important to their success as an educator. As shown in Figure 7 , over fifteen percent of the teachers needed additional training. Therefore, teacher education, supporting new teachers and career professional development activities are an excellent basis for providing high-quality education in SD.
Forth, building a platform for communicating ideas of SD in different ways, especially modern communication technology. For example, QQ and WeChat in China are popular social software with more than one-billion users. These social organizations, along with the teachers, can create Official Regulations that infuse the ideas of SD into geography curriculum. The SD content should be interesting with less text, and more exciting videos from scientific sources; such as Chinese National Geography, National Geographic, research report, etc. Mobile apps and computer games are also useful ways to educate the worldwide population on SD. Modern technologies have changed both student populations and overall education dramatically. Today's students are no longer the people our educational system was designed to teach [44] . Inventing and improving educational video games will be a progressive way to improve students' ideas of SD.
Lastly, ideas of SD should be integrated into students' daily life. Most of the time a student's lifetime is spent outside of the classroom. Ideas of SD can be integrated into daily life in more discrete ways. TV, canteen, public transportation services are excellent methods in exerting a subtle influence on people's behavior.
Developing public advertising by internet, radio, television, or in public places will be useful in building awareness of SD. The content can be based on the sorts of social, economic, and environmental issues faced both locally and globally. For example, green commuting, endangered species, and water pollution are directly related and highly important to teaching and learning of SD.
Conclusions
This research has identified two major concerns. The first concern is that the standards, especially in Chinese middle school textbooks, may lack sound content and knowledge of SD. This is the case in China and it seems reasonable to assume that this may be a problem in other countries. The second concern is that ESD in geography has a problem of formalism, in the form of doctrine. Teachers lack systematic knowledge and support within the implementation of SD. Students know little about international efforts and statistics for SD, and students' SD capabilities need to improve because the results of test were not positive.
The basic knowledge and theories regarding SD, such as fundamental ideals, basic documents, indicators, theoretical knowledge, and empirical knowledge for SD were not mentioned in the textbooks. The content associated with SD were brief and were only mentioned in the "activities and reading material" section of the textbook, which may be neglected by teachers and students. In addition, due to lack of appropriate assessment about SD, the school leaders and teachers paid little to no attention to the instruction of SD. These concerns raised questions about young student's knowledge of SD. It is important to note that schooling empowers students to develop their best understanding to be informed members of their local, national, and international communities.
This research analyzed the geographical knowledge and content that contributed to SD in geography standards and textbooks of China. The research inquired as to how geography teachers fostered students' SD abilities and assessed 16-year-old students with a test. Regarding problems with the implementation, the authors attempted to provide some suggestions and recommendations to improve SD in geography in accordance with the realities of life in China. The recommendations were given to the Geography Teaching Professional Commission of Chinese Society of Education, and the Panel for Geography Standards Revision. More importantly, this research reinforced the need for more complete and deeper research into the breadth, depth, and prospective of primary teachers' knowledge and understanding. The next step will be to continue researching geography teacher education in the field of SD, as well as supporting career and professional development. All of which are the basis for providing the high-quality education for geography students. 
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The main units of the content of geography school courses (middle school)
Issues of the unit connected with the ideas of sustainable development Basic content Table A2 . Fundamental ideas of sustainable development.
Fundamental Ideas Detailed Content Sections of the Content of Geography School Courses
The Earth is the home of humanity, we have to take care of it together
The Earth is given to us and to the future generations, we have to be responsible for the use and enhancement of its riches Sustainable development is based on balance of economic, ecological and social interests of society Sustainable development is the only strategy which makes survival of humanity on Earth possible . . . Table A3 . Basic documents on sustainable development in the content of geography school courses (middle school). The future we want (2012, Rio de Janeiro)
List of Documents
. . . According to the latest data the world's temperature will increase by (1) ____ • C by the end of XXI century if no urgent measures are taken. As well as the temperature of the ocean will rise, ice caps will continue melting. The average sea level will go upby (2) ____ m. Most consequences of climate changes will remain for centuries.
2.5. Explain the way the world temperature affects mankind.
Part 3 Ecological footprint
How can we assess anthropogenic impact on our planet? What can we do to reduce it? Canadian scientists W. Riss and M. Walkernegel were the first to dwell on it in their book "Our ecological footprint" in 1996. They offered a method to calculate the square of biologically productive territory and water area needed to produce resources consumed by man as well as to annihilate and recycle our waste. According to the latest recalculation, the square is 1.8 gha/pers a year while the total population is about 6 billion.
According to UN 2009 data, human needs (our ecological footprint) are 1, 4 higher than the planet's capacity and equal to 2.6 gha/pers. States form their own "footprint" differently.
Here are the average ecological footprints (gha/pers) for some countries: UAE-10.3, Qatar-9.9, USA-9.0, New Zealand-7.6, Great Britain-6.1, Switzerland-5.6, Russia-4.4, Kazakhstan-4.4, Germany-4.0, Ukraine-2.7, China-1.8, Uzbekistan-1.7, Somali-1.5, Congo-1.0, Vietnam-1.0, India-0.8, Venezuela-0.5.
The value of the ecological footprint means wherever a country has (or does not have) ecological resources enough to provide social standards of living, and is also a criterion to define "countries-debtors" and "countries-creditors". A. "countries-debtors" B.
"countries-creditors" 4.1. Mark numbers of global problems from the list above which you think should be the first on the line to solve. Table A12 . Table A12 . Three criteria used to form sustainable development cities index.
Criterion Comment
Efficiency of municipal service (including water and power usage), waste treatment based on "reduction, recycling and utilization"
Access to safe drinking water, enough floor space, qualitative public health service and education Access for all citizens to "green" area, public service vehicle and qualitative rationally built housing 5.3. Comment on the other two criteria off the table (from the list 1-5 in the text above).
5.4.
Say what unites cities that have leading positions in the China Cities Ranking List.
5.5. What is "comprehensive strategy" for planning and building SD cities from the standpoint of (1) metropolis citizen, (2) ecologist?
Thanks for cooperation!
